Biological function of GABAA/benzodiazepine receptor heterogeneity.
gamma-Aminobutyric acid (GABA) is the most prominent of the inhibiting neurotransmitters in the brain. It exerts its main action through GABAA receptors. The receptors respond to the presence of GABA by the opening of an intrinsic anion channel. Hence, they belong to the molecular superfamily of ligand-gated ion channels. There exist in the brain multiple GABAA receptors that show differential distribution and developmental patterns. The receptors presumably form by the assembly of five proteins from at least three different subunits (alpha 1-6, beta 1-3 and gamma 1-3). The regulation of functional properties by benzodiazepine (BZ) receptor ligands, neurosteroids, GABA and its analogs differs dramatically with the alpha variant present in the complex. Additional variation of the GABAA receptors comes with the exchange of the gamma subunits. No clear picture exists for the role of the beta subunits, though they may play an important part in the sensitivity of the channel-receptor complex. The effects of BZ receptor ligands on animal behavior range from agonist effects, e.g. anxiolysis, sedation, and hypnosis, to inverse agonist effects, e.g. anxiety, alertness, and convulsions. The diversity of effects reflects the ubiquity of the GABAA/BZ receptors in the brain. Recent data provide some insight into the mechanism of action of BZ ligands, but no clear delineation can be drawn from a single ligand to a single behavioral effect. This may be due to the fact that intrinsic efficacies of the ligands differ between receptor subtypes, so that the diversity of native receptors is further complicated by the diversity of the mode the ligands act on GABAA receptor subtypes. The behavioral actions of alcohol (ethanol) are similar to those produced by GABAA receptor agonists. In agreement, alcohol-induced potentiation of GABAergic responses has often been observed at behavioral, electrophysiological and biochemical levels. Thus, there is clearly a GABAA-dependent component in the actions of alcohol. However, the site and mode of action of ethanol on GABAA/BZ receptors remain controversial.